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WHAT IS CLAIMED IS; 

1. A position information processing apparatus for 
processing position information comprising: 

a designated position detector means for concurrently 
detecting a plurality of designated positions; 

a designated position st/orage means for storing the 
plurality of designated positions detected by the designated 
position detector means; /and 

a travel path recognizer means for recognizing the 
travel paths of the plurality of designated positions based 
on the plurality of yp rec eding designated positions stored in 
the designated pos/tion storage means and the plurality of 
current designated positions detected by the designated 
position detector means. 

2. A position information processing apparatus 
according to claim 1, wherein the travel path recognizer 
means recoygnizes the travel paths of the plurality of 
designates positions by treating one of the plurality of 
preceding designated positions , closest to each of the 
plural/ty of current designated positions, as the preceding 
designated position of the current designated position. 

/ 3. A position information processing apparatus 
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according to claim l f further comprising a de^signated-area 
detector means for detecting an area of a designated 
position, and 

a designated-area storage means fbr storing an area 
detected by the designated-area detector means , 

wherein the travel path recognizer means recognizes the 
travel paths of the plurality of designated positions by 
treating one of the plurality^ of preceding designated 
positions having an area, <zTLosest to the area of each of the 
plurality of current designated positions, as the preceding 
designated position of/ the current designated position. 



4. A positiocT information processing apparatus 
according to cla/m 1, wherein the designated position 
detector means ^s a touch-panel-type detector means . 



5. A position information processing apparatus 
according ta claim 1, wherein the designated position 
detector means comprises : 

an image-pickup means for picking up a scene in which 
an opera/cor designates a position; and 

a/designated-position recognizer means for recognizing 
the designated position from the image of the scene picked 
up by the image-pickup means. 
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6. A position information processing apparatus/ 
according to claim 1, wherein the designated position 
detector means detects the position of a finger tip of an 
operator, 

7. An operation apparatus compris^ig: 
a path detector means for detecting paths of a 

plurality of concurrently moving designated positions; 

a designation interpreting rn^ans for interpreting a 
designation represented by a cojrtbination of the paths of the 
plurality of designated positions detected by the path 
detector means; and 

an operation means fq^ performing an operation based on 
the designation interpreted by the designation interpreting 
means . 



8. An operation apparatus according to claim 7, 
wherein the designation interpreting means comprises: 

a distance' measuring means for measuring a distance 
between a plurality of designated positions; 

a distance-change acquisition means for acquiring a 
change in/the distance measured by the distance measuring 
means ; and 

distance-change interpreting means for interpreting 
the/fiesignation based on the distance change acquired by the 
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distance-change acquisition means. 

9. An operation apparatus according t^o claim 8, 
wherein the distance-change interpreting yfneans interprets 
the designation as a contraction operajAon when the acquired 
distance change decreases . 



in 



10. An operation apparatus /according to claim 8, 
wherein the distance-change interpreting means interprets 
the designation as an expansion operation when the acquired 
distance change increases 



iff 



11. An operation apparatus according to claim 8, 
wherein the distance-onange acquisition means acquires an 
amount of change in tthe measured distance, and the distance- 
change interpreting/ means interprets the designation as a 
command for one oy a contraction operation and an expansion 
operation at a magnification corresponding to the acquired 
amount of chang^ 



12. An /operation apparatus according to claim 7, 
wherein the/designation interpreting means comprises: 

an angle measuring means for measuring an angle made 
between a reference line and a line that connects the 
plurality of designated positions; 
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an angle-change acquisition means for acquiring a 
change in the angle measured by the angle measuring means; 
and / 

an angle-change interpreting means f or/interpreting the 
designation based on the angle change accn/ired by the angle- 
change acquisition means. / 

13. An operation apparatus according to claim 12, 



wherein the angle-change interpreting means interprets the 
designation as a command for a clockwise rotation operation 



when the acquired angle change xs in a clockwise direction. 



14. An operation appara/cus according to claim 12, 
wherein the angle-change interpreting means interprets the 



designation as a command for a counterclockwise rotation 
operation when the acqui/red angle change is in a 
counterclockwise direction . 

15. An operation apparatus according to claim 12, 
wherein the angles-change acquisition means acquires a change 
in the measured^ angle, and the angle-change interpreting 
means interprets the designation as a command for a rotation 
in an amount of rotation corresponding to the acquired 
amount of change. 
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16. An operation apparatus according to cla^m 7, 
wherein the designation interpreting means comprises: 

a designated fixed position detector mearis for 
detecting a designed fixed position based cm the paths of 
the plurality of designated positions; a^d 

a des ignated f ixed-pos it ion-basecy des ignat ion 
interpreting means for interpreting ythe designation based on 
the designated fixed position detected by the designated 
fixed-position detector means ana the paths of the 
designated positions other than the designated fixed 
position. / 

17. An operation apparatus according to claim 16, 
wherein the designated yrixed-position-based designation 
interpreting means comprises: 

a travel-directrion acquisition means for acquiring the 
direction of travel of the designated position other than 
the designated f^xed position; and 

a travel-direction interpreting means for interpreting 
the designation based on the direction of travel acquired by 
the travel-direction acquisition means. 

18/ An operation apparatus according to claim 17, 
whereiii the travel-direction interpreting means interprets 
the designation as a command for one of a next-item 
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operation, a next-page, a next-screen operation, a Lafst-line 
operation, a leftward screen shifting operation, yan 
expansion operation in a lateral direction only, and a 
contraction operation in a lateral direction only, when the 
acquired direction of travel is leftward,/ 

19. An operation apparatus according to claim 17, 
wherein the travel-direction interpreting means interprets 
the designation as a command toy one of a next-item 
operation, a next-page operation, a next-screen operation, a 
last-line operation, an upward screen shifting operation, an 
expansion operation in a/vertical direction only, and a 
contraction operation JLn a vertical direction only, when the 
acquired direction of travel is upward. 

20. An operation apparatus according to claim 17, 
wherein the travel-direction interpreting means interprets 
the designation as a command for one of a preceding-item 
operation/ a preceding-page operation, a preceding-screen 
operation, a first-line operation, a downward screen 
shifting operation, an expansion operation in a vertical 
direction only, and a contraction operation in a vertical 
direction only, when the acquired direction of travel is 
downward . 



21. An operation apparatus according to claim 17, 
wherein the travel-direction interpreting means/ interprets 
the designation as a command for one of a preceding- item 
operation , a preceding-page operation, a preceding-screen 
operation , a first-line operation, a righ£ward screen 
shifting operation, an expansion operation in a lateral 
direction only, and a contraction operation in a lateral 
direction only, when the acquired direction of travel is 
rightward . / 

22. An operation apparatus according to claim 17, 
wherein the travel-direction/ acquisition means further 
acquires a distance of travel of the designated position, 
and interprets the designation as a command for an operation 
of an operational amount responsive to the acquired distance 
of travel. / 

23. An operation apparatus according to claim 16, 
wherein the designated fixed-position-based designation 
interpreting meiins comprises: 

a f ixed-t/o-f ixed position distance measuring means for 
measuring th^ distance between the designated fixed position 
and the des/gnated positions other than the designated fixed 
position; and 

a distance-change acquisition means for acquiring a 
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change in the distance measured by the f ixed-tovTixed- 
position distance measuring means; and / 

a distance-change interpreting means fpr interpreting 
the designation based on the distance change acquired by the 
distance-change acquisition means. / 

24. An operation apparatus according to claim 23, 
wherein the distance-change interpreting means interprets 
the designation as a command tor one of a contraction 
operation about the designated fixed position and a screen 
shifting operation in the direction of travel when the 
distance change acquired /by the fixed-to-fixed-position 
distance measuring means decreases. 

25. An operation apparatus according to claim 2 3 , 
wherein the distance-change interpreting means interprets 
the designation yas a command for an expansion operation 
about the designated fixed position or a screen shifting 
operation in/ the direction of travel when the distance 
change accxuired by the fixed-to-fixed-position distance 
measuring means increases . 



!6. An operation apparatus according to claim 2 3 , 
wherein there are a plurality of designated positions other 
thaln the designated fixed positions, and wherein the 
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distance-change interpreting means interprets tfte 
designation based on the change in the distanrce between the 
designated fixed position and each of the ^plurality of 
designated positions. / 

27. An operation apparatus according to claim 23, 
wherein the distance-change acquisition means acquires the 
amount of change in the measured distance and wherein the 
distance-change interpreting means interprets the 
designation as a command /for one of a contraction operation 
and an expansion operation, at a magnification responsive to 
the acquired amount yof change. 

28. An operation apparatus according to claim 16 
wherein the >designated fixed-position-based designation 
interpreting means comprises: 

a moving- to-moving-position distance measuring means 
for measuring the distance between the designated positions 
other than the designated fixed position; 

a moving-to-moving-position distance change acquisition 
means for acquiring a change in the distance measured by the 
moving-to-moving-position measuring means; and 

a distance-change interpreting means for interpreting 
the designation based on the distance change acquired by the 
moving-to-moving-position change acquisition means. 
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29. An operation apparatus according to c^aim 28 , 
wherein the distance-change interpreting mear\6 interprets 
the designation as a command for a contraction operation 
about the designated moving position whery the acquired 
distance change decreases. 

30. An operation apparatus according to claim 28, 
wherein the distance-change interpreting means interprets 
the designation as a command toy an expansion operation 
about the designated moving petition when the acquired 
distance change increases 

31. An operation apparatus according to claim 28, 
wherein the moving-to-jnoving-position distance change 
acquisition means acquires the amount of change in the 
distance between tkfe designated positions, and 

wherein the /distance-change interpreting means 
interprets the /designation as a command for one of a 
contraction operation and a expansion operation, at a 
magnification responsive to the acquired amount of change. 



32/. An operation apparatus according to claim 28, 
wherein the distance-change interpreting means interprets 
the designation based on the change in each of the distances 



I 
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between at least three designated positions. 
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33. An operation apparatus according to oZaim 16, 
wherein the designated f ixed-position-based/designation 
interpreting means comprises! 

an angle measuring means for measuring an angle made 
between a reference line and a lin^that connects the 
designated fixed position and th4 designated position other 
than the designated fixed posixion; 

an angle-change acquisition means for acquiring a 
change in the angle meas/red by the angle measuring means; 
and 

an angle-chano^ interpreting means for interpreting the 
designation based/ on the angle change acquired by the angle- 
change acquis iizTon means. 



34. Xn operation apparatus according to claim 33, 
wherein /the angle-change interpreting means interprets the 
designation as a command for a clockwise rotation operation 
rotating about the designated fixed position or for a 

Lockwise modification operation with the designated fixed 
position kept stationary when the acquired angle change is 
in a clockwise direction. 



35. An operation apparatus according to claim 33, 
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wherein the angle-change interpreting means interprets Ahp 
designation as a command for a counterclockwise rotation 
operation rotating about the designated fixed position or 
for a counterclockwise modification operation with the 
designated fixed position kept stationary wh err the acquired 
angle change is in a counterclockwise direction. 

'5 36 • An operation apparatus according to claim 33 , 

*0 / 

S 3 wherein the angle-change acquisition/means acquires the 

amount of change in the measured angle, and wherein the 

IS} angle-change interpreting means .interprets the designation 

ipji. / 

x as a command for a rotation operation in a rotation 

j'4 direction about the designaj^ed fixed position in an amount 

jp of rotation responsive tp/the amount of change or for a 

\2 modification operation/in the rotation direction with the 
designated fixed position kept stationary, 

37. An operation apparatus according to claim 16, 
wherein the designated fixed-position-based designation 
interpreting means comprises: 

an angle measuring means for measuring an angle made 
between a reference line and a line that connects the 
designated positions other than the designated fixed 
position; 

an angle-change acquisition means for acquiring a 
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change in the angle measured by the angle measuring /means ; 
and / 

an angle-change interpreting means for interpreting the 
designation based on the angle change acquired^ by the angle- 
change acquisition means. / 

38. An operation apparatus according to claim 37 , 

p wherein the angle-change interpreting /means interprets the 

''■■4 designation as a command for a clockwise rotation operation 

sp rotating about the designated fixe^d position or for a 

m clockwise modification operation^ about the center of gravity 

of a designated moving position with the designated moving 
1 1 position kept stationary wheri the acquired angle change is 

in a clockwise direction. / 

39. An operation apparatus according to claim 37 , 
wherein the angle-change interpreting means interprets the 
designation as a command for a counterclockwise rotation 

operation rotating about the designated fixed position or 

i* ■ / 

for a counterclockwise modification operation about the 
center of gravity yof designated moving positions with the 
designated moving position kept stationary when the acquired 
angle change is /in a counterclockwise direction. 

40. An dperation apparatus according to claim 3 7 , 



- 130 - 

wherein the angle-change acquisition means acquires the 
amount of change in the measured angle, and wherein the 
angle-change interpreting means interprets the designation 
as a command for a rotation operation in a /rotation 
direction about the designated fixed position in an amount 
of rotation responsive to the amount oy change or for a 
modification operation in the rotation direction about the 
center of gravity of designated moving positions with the 
designated fixed position kept stationary. 

41. An operation apparatu/S according to claim 7, 
wherein the designation interpreting means comprises: 

a positional-relationshap determining means for 
determining a positional relationship between designated 
positions; and / 

a positional-relationship-based designation 
interpreting means for interpreting the designation based on 
the positional relationship detected by the positional 
relationship determined by the positional-relationship 
determining means . / 

42. An operation apparatus according to claim 41 , 
wherein the positional-relationship-based designation 
interpreting means comprises a travel area acquisition means 
for acquiring tffie area of travel of the designated position , 



and interprets the designation as a command for an operation 
within the acquired area of travel. / 

43. An operation apparatus according to/ claim 41, 
wherein the positional-relationship-based d/esignation 
interpreting means interprets the designation as a command 
for a deleting operation or a cutting operation when the 
positional relationship determined by trie positional- 
relationship determining means is in a vertical relationship. 

44. An operation apparatus according to claim 41, 
wherein the positional-relationship-based designation 
interpreting means interprets the designation as a command 
for a copying operation when the positional relationship 
determined by the positional-relationship determining means 
is in a lateral relationship./ 

45. An operation apparatus according to claim 41, 
wherein the positional-relationship determining means 
comprises an angle measuring means for measuring the angle 
made between a reference line and a line that connects a 
plurality of designated positions, and determines the 
positional relationship based on the measured angle. 



46. An operati/on apparatus according to claim 41, 
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wherein the positional-relationship determining /fneans 
determines the positional relationship to be in a vertical 
relationship when the angle measured by the angle measuring 
means falls within a predetermined range wa/ch respect to a 
vertical direction . 

47. An operation apparatus according to claim 41, 
wherein the positional-relationship determining means 
determines the positional relationship to be in a lateral 
relationship when the angle measui^ed by the angle measuring 
means falls within a predetermined range with respect to a 
lateral direction. 

48. An operation apparatus according to claim 41 , 
wherein the positional-rel^tionship-based designation 
interpreting means comprises: 

a positional-relationship change determining means for 
determining a change in/the determined positional 
relationship; and 

a positional-relAtionship change interpreting means for 
interpreting the designation based on the positional- 
relationship change/determined by the positional- 
relationship change determining means. 



49. An operation apparatus according to claim 48, 
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wherein the positional-relationship change interpreting 
means interprets the designation as a command top one of an 
inversion operation , a deleting operation, and /a cutting 
operation when the determined positional-rel^cionship change 
indicates an inversion. 



j.fl 



50. An operation apparatus according to claim 4 8 , 
wherein the positional-relationship change interpreting 
means interprets the designation as a/ command for one of a 
lateral inversion operation, a deleting operation, and a 
cutting operation when the determined positional- 
relationship change indicates a l/ateral inversion. 



51. An operation apparatus according to claim 48, 
wherein the positional-relationship change interpreting 
means interprets the designation as a command for one of a 
vertical inversion operation, a deleting operation, and a 
cutting operation when the determined positional- 
relationship change indicates a vertical inversion. 



52. An operation apparatus according to claim 48, 
wherein the positional-relationship change interpreting 
means interprets thje designation as a command for one of an 
expansion operatio/i and a contraction operation when the 
determined positional-relationship change indicates no 



change. 



53. An operation apparatus according Izo claim 48 , 
wherein the positional-relationship change determining means 
comprises: / 

an angle measuring means for measuring an angle made 
between a reference line and a line that connects a 
plurality of designated positions; and 

an angle-change acquisition means for acquiring a 
change in the angle measured/by the angle measuring means, 

wherein the positional-relationship change determining 
means determines the positional-relationship change based on 
the angle change acquired by the angle-change acquisition 
means . / 

54. An operation apparatus according to claim 53, 
wherein the posit/ional-relationship change determining means 
determines the positional-relationship change to be in an 
inversion when: the angle change acquired by the angle-change 
acquisition means falls within a predetermined bilaterally 
symmetrical/ range . 

55. / An operation apparatus according to claim 53, 
wherein/ the positional-relationship change determining means 
determines the positional-relationship change to be no 
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change when the angle change acquired by the' angle-change 
acquisition means falls outside a predetermined bilaterally 
symmetrical range • / 

56* An operation apparatus according to claim 4 8 , 
wherein the positional-relationship change determining means 
comprises : / 
Q a lateral positional-relationship determining means for 

S J determining that a plurality/of designated positions are 

^0 horizontally aligned; and / 

fH a lateral positionalArelationship change determining 

means for determining a/ change in the lateral positional 

/ 

\*L relationship determined by the lateral positional- 

sfi relationship determining means, 

wherein the ppsitional-relationship change determining 
means determines /the positional relationship based on the 
change in the determined lateral positional relationship. 

57. An/operation apparatus according to claim 56/ 
wherein the positional-relationship change determining means 
determines the positional-relationship change to be a 
lateral/ inversion when the change in the lateral positional 
relationship determined by the lateral positional- 
relationship determining means is a negative value. 
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58. An operation apparatus according to claim 56, 
wherein the positional-relationship change determining means 
determines the positional-relationship change be no 
change when the change in the lateral positional 
relationship determined by the lateral posational- 
relationship determining means is a positive value. 



59. An operation apparatus according to claim 48, 
wherein the positional-relationshj/p change determining means 
comprises : 

a vertical positional-relationship determining means 
for determining that a plurality of designated positions are 
vertically aligned; and 

a vertical positional-relationship change determining 
means for determining a/ change in the lateral positional 
relationship determined by the vertical positional- 
relationship determining means, 

wherein the positional-relationship change determining 
means determines /the positional relationship based on the 
change in the lateral positional-relationship determined by 
the vertical positional-relationship change determining 
means . 



60. An operation apparatus according to claim 59, 
wherein the positional-relationship change determining means 
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determines the positional-relationship change /to be' a 
vertical inversion when the change in the ve/tical 
positional relationship determined by the vertical 
positional-relationship determining means /is a negative 
value. 



61. An operation apparatus accoiyding to claim 59, 
wherein the positional-relationship Change determining means 
determines the positional-relationship change to be no 
change when the change in the vertical positional 
relationship determined by the vertical positional- 
relationship determining means is a positive value. 



62. An operation apparatus according to claim 41 , 
wherein the positional-relatiqnship determining means 
comprises : 

a designated f ixed-pos it/ion detector means for 
detecting a designated fixed / position based on the paths of 
the plurality of designated positions; and 

a designated fixed-to-moving-position positional- 
relationship determining means for determining the 
positional relationship between the designated fixed 
position detected by the designated fixed-position detector 
means and the designated ppsition other than the designated 
fixed position. 



63. An operation apparatus according £o claim 62, 
wherein the positional-relationship-basecy designation 
interpreting means comprises a travel-direction acquisition 
means for acquiring the direction of travel of the 
designated position other than the designated fixed position, 
and wherein the positional-relationship-based designation 
interpreting means interprets the /designation based on the 
direction of travel acquired by yche travel-direction 
acquisition means and the positional relationship with 
respect to the designated fixed position. 

64. An operation apparatus according to claim 63, 
wherein the travel-direction acquisition means comprises a 
designated position travel distance acquisition means for 
acquiring the distance ©f travel of the designated position, 
and / 

wherein the posittional-relationship-based designation 
interpreting means interprets the designation as a command 
for an operation having an operational amount responsive to 
the distance of tra/vel acquired by the designated position 
travel distance acquisition means. 



65. An operation apparatus according to claim 63, 
wherein when the/ direction of travel acquired by the 



designated position travel-direction acquisition means is 
leftward, and when the positional relationship determined by 
the designated fixed- to-moving-position positional- 
relationship determining means is to the right of the 
designated fixed position, the positional-relationship-based 
designation interpreting means interprets the designation as 
a command for one of a next-item operation, a next-page 
operation, a next-screen operation/ a last-line operation, 
and a contraction operation in a fateral direction only. 

66. An operation apparatus according to claim 63, 
wherein when the direction of /travel acquired by the 
designated travel-direction acquisition means is leftward, 
and when the positional relationship determined by the 
designated f ixed-to-movincjt-position positional-relationship 
determining means is to t/ne left of the designated fixed 
position, the positional/-relationship-based designation 
interpreting means interprets the designation as a command 
for one of a leftward screen shifting operation and an 
expansion operation iyfi a lateral direction only. 

67. An operation apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated travelydirection acquisition means is leftward, 
and when the positional relationship determined by the 
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designated fixed-to-moving-position positional-relationship 
determining means is above the designated f ixed/ posit ion , 
the positional-relationship-based designation/interpreting 
means interprets the designation as a commanfa for a 
counterclockwise rotation operation. / 

68. An operation apparatus according to claim 63, 
wherein when the direction of travel afcquired by the 
designated travel-direction acquisition means is leftward, 
and when the positional relationship determined by the 
designated fixed-to-moving-position positional-relationship 
determining means is below the designated fixed position, 
the positional-relationship-based designation interpreting 
means interprets the designation as a command for a 
clockwise rotation operations 

69. An operation apparatus according to claim 63, 
wherein when the directiory of travel acquired by the 
designated position travel-direction acquisition means is 
upward, and when the positional relationship determined by 
the designated f ixed-to-pnoving-position positional- 
relationship determining means is to the right of the 
designated fixed position, the positional-relationship-based 
designation interpreting means interprets the designation as 
a command for a counterclockwise rotation operation. 



70. An operation apparatus according to/claim 63 , 
wherein when the direction of travel acquired by the 
designated travel-direction acquisition me/ns is upward, and 
when the positional relationship determined by the 
designated fixed-to-moving-position positional-relationship 
determining means is to the left of th^ designated fixed 
position, the positional-relationshinAbased designation 
interpreting means interprets the designation as a command 
for a clockwise rotation operation/ 

71. An operation apparatus /according to claim 63, 
wherein when the direction of travel acquired by the 
designated travel-direction acquisition means is upward, and 
when the positional relationship determined by the 
designated f ixed-to-moving-pcfrsition positional-relationship 
determining means is above t/he designated fixed position, 
the positional-relationshW-based designation interpreting 
means interprets the designation as a command for one of an 
upward screen shifting operation and an expansion operation 
in a vertical direction only. 

72. An operation /apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated travel-direction acquisition means is upward, and 



when the positional relationship determined by the / 
designated fixed-to-moving-position positional-relationship 
determining means is below the designated f ixed/position, 
the positional-relationship-based designation /interpreting 
means interprets the designation as a command for one of a 
next-item operation , a next-page operation/ a next-screen 
operation, a last-line operation, and a contraction 
operation in a vertical direction only./ 

73. An operation apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated position travel-directi/bn acquisition means is 
downward, and when the positional/ relationship determined by 
the designated fixed-to-moving-position positional- 
relationship determining means/ is to the right of the 
designated fixed position, the positional-relationship-based 
designation interpreting meafis interprets the designation as 
a command for a clockwise rotation operation. 

74. An operation apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated travel-dire/ction acquisition means is downward, 
and when the positional relationship determined by the 
designated f ixed-to/moving-position positional-relationship 
determining mearls is to the left of the designated fixed 
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position, the positional-relationship-based designation 
interpreting means interprets the designation yas a command 
for a counterclockwise rotation operation. 



US 



75, An operation apparatus according yto claim 63, 
wherein when the direction of travel acquired by the 
designated travel-direction acquisition means is downward, 
and when the positional relationship determined by the 
designated fixed- to-moving-position positional-relationship 
determining means is above the designated fixed position, 
the positional-relationship-based designation interpreting 
means interprets the designation as a command for one of a 
preceding-item operation, a preceping-page operation, a 
preceding-screen operation, a first-line operation, and a 
contraction operation in a vertical direction only. 



76. An operation apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated travel-direction/acquisition means is downward, 
and when the positional relationship determined by the 
designated fixed- to-moving-position positional-relationship 
determining means is below the designated fixed position, 
the positional-relationship-based designation interpreting 
means interprets the designation as a command for one of a 
downward screen shifting operation and an expansion 
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operation in a vertical direction only. 
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77. An operation apparatus according to/claim 63, 
wherein when the direction of travel acquired by the 
designated position travel-direction acquisition means is 
rightwards and when the positional relationship determined 
by the designated f ixed-to-moving-pos it/on positional- 
relationship determining means is to tme right of the 
designated fixed position , the posityLonal-relationship-based 
designation interpreting means interprets the designation as 
a command for one of a rightward ^screen shifting operation 
and an expansion operation in a/lateral direction only. 



78. An operation apparatus according to claim 63 , 
wherein when the direction of travel acquired by the 
designated travel-directiori acquisition means is rightward, 
and when the positional relationship determined by the 
designated fixed-to-moving-position positional-relationship 
determining means is tof the left of the designated fixed 
position, the positionfal-relationship-based designation 
interpreting means interprets the designation as a command 
for one of a preceaing-item operation, a preceding-page 
operation, a ^preceding-screen operation, a first-line 
operation, and a contraction operation in a lateral 
direction only. 



79. An operation apparatus according to claim 63, 
wherein when the direction of travel acquired by the 
designated travel-direction acquisition means is rightward, 
and when the positional relationship determined by the 
designated fixed-to-moving-position posational-relationship 
determining means is above the designated fixed position, 
the positional-relationship-based designation interpreting 
means interprets the designation a^ a command for a 
clockwise rotation operation. / 

80. An operation apparati/s according to claim 63, 
wherein when the direction of/ travel acquired by the 
designated travel-direction/acquisition means is rightward, 
and when the positional relationship determined by the 
designated f ixed-to-moviiVg-position positional-relationship 
determining means is below the designated fixed position, 
the positional-relationship-based designation interpreting 
means interprets the designation as a command for a 
counterclockwise rotation operation . 

81. An operation apparatus according to claim 62, 
wherein the designated fixed-to-moving-position positional- 
relationship determining means comprises a designated 
moving-position angle acquisition means for acquiring an 



angle between a reference line and a line t/hat connects the 
designated positions prior to and subsequent to a travel , 
and wherein the designated f ixed-to-moviilg-position 
positional-relationship determining means determines the 
positional relationship based on the angle acquired by the 
designated moving-position angle acquisition means. 

82. An operation apparatus according to claim 81, 
wherein the positional-relationship determining means 
determines the position relationship to be above when the 
angle acquired by the designated moving-position angle 
acquisition means falls witt/in a predetermined range with 
respect to an upward direction. 

83. An operation apparatus according to claim 81 , 
wherein the positional-relationship determining means 
determines the position relationship to be below when the 
angle acquired by the/designated moving-position angle 
acquisition means falls within a predetermined range with 
respect to a downward direction. 

84. An operation apparatus according to claim 81, 
wherein the positzional-relationship determining means 
determines the position relationship to be leftward when the 
angle acquired/ by the designated moving-position angle 
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acquisition means falls within a predetermined range with 
respect to a leftward direction. 

85. An operation apparatus according to claim 81, 
wherein the positional-relationship /determining means 
determines the position relationship to be rightward when 
the angle acquired by the designated moving-position angle 
acquisition means falls within a predetermined range with 
respect to a rightward direction, 

86. An operation apparatus according to claim 63, 
wherein the travel-direction acquisition means comprises a 
travel-angle acquisition Means for acquiring an angle from 
the origin of a travel uo the destination of the travel of 
the designated position, and wherein the travel-direction 
acquisition means acquires the direction of travel based on 
the angle acquired by the travel-angle acquisition means. 



87. An operat/Lon apparatus according to claim 86, 
wherein the positifonal-relationship determining means 
determines the position relationship to be above when the 
angle acquired b£ the travel-angle acquisition means falls 
within a predetermined range with respect to an upward 
direction . 
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88. An operation apparatus according fco claim 86 , 
wherein the positional-relationship determining means 
determines the position relationship to /be below when the 
angle acquired by the travel-angle acquisition means falls 
within a predetermined range with respect to a downward 
direction. 



^ 89. An operation apparatus' according to claim 86, 

-I wherein the positional-relationship determining means 

m / 

*0 determines the position relationship to be leftward when the 

i|I angle acquired by the travel-angle acquisition means falls 

within a predetermined range with respect to a leftward 

t 2 / 

1 wsr / 

M direction. / 

E / 
? I " / 

90. An operation Apparatus according to claim 86 , 
wherein the positional-relationship determining means 
determines the position relationship to be rightward when 
the angle acquired by the travel-angle acquisition means 
falls within a predetermined range with respect to a 
rightward direction. 

91. An operation apparatus according to claim 62 , 
wherein the designated fixed-position detector means detects 
two designated/ fixed positions, the designated fixed-to- 
moving-position positional-relationship determining means 



# 
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determines the positional relationship of a designated 
moving position with respect to the two defected designated 
fixed positions, and 

the positional-relationship-based designation 
interpreting means interprets the designation based on the 
positional relationship of the designa/ced moving position 
with respect to the two designated fixed positions. 



92. An operation apparatus according to claim 91, 
wherein the designated f ixed-to-mdving-position positional- 
relationship determining means comprises: 

a fixed-to-fixed-position angle acquisition means for 
acquiring an angle made between a reference line and a line 
that connects the two designated fixed positions; 

a f ixed-to-moving-posityon angle acquisition means for 
acquiring an angle made between the reference line and a 
line that connects one of tfae two designated fixed position 
and the designated moving ^position; 

an angle-relationship determining means for determining 
an angle relationship between the angle acquired by the 
fixed-to-fixed-position/ angle acquisition means and the 
angle acquired by the fixed-to-moving-position angle 
acquisition means; anc 

an angle-relationship change determining means for 
determining a change /in the angle relationship determined by 
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the angle-relationship determining means . / 

93. An operation apparatus according to olaim 92, 
wherein the angle-relationship determining means determines 
the angle relationship to be in a clockwise dotation 
direction when the angle acquired by the f i&ed-to-moving- 
position angle acquisition means is smaller than the angle 
acquired by the fixed-to-fixed-position Angle acquisition 
means . / 

94. An operation apparatus according to claim 92 , 
wherein the angle-relationship determining means determines 
the angle relationship to be in a ^Counterclockwise rotation 
direction when the angle acquired by the fixed-to-moving- 
position angle acquisition means' is greater than the angle 
acquired by the f ixed-to-f ixedVposition angle acquisition 
means . / 

95. An operation apparatus according to claim 92, 
wherein the angle-relations/nip change determining means 
determines the angle relationship change to be an inversion 
when the relationship determined, by the angle-relationship 
determining means changes . 



96. An operation /apparatus according to claim 92, 



/ 

wherein the positional-relationship-based designation 
interpreting means interprets the designation as a command 
for a inversion operation symmetrical with respect to a line 
connecting the designated fixed positions wheft the angle- 
relationship change determining means deternp_nes the angle- 
relationship change to be an inversion. / 

97. An operation apparatus according to claim 62, 
wherein the designated fixed-position /detector means detects 
at least three designated fixed positions, 

the designated f ixed-to-movinq^-position positional- 
relationship determining means determines the positional 
relationship of a designated moving position with respect to 
at least the two detected designated fixed positions, and 

the positional-relationslVip-based designation 
interpreting means interprets/ the designation based on the 
positional relationship of t/he designated moving position 
with respect to the three designated fixed positions. 

98. An operation apparatus according to claim 97, 
wherein the designated yixed-to-moving-position positional- 
relationship determining means comprises: 

a f ixed-to-f ixed -position angle acquisition means for 
acquiring an angle made between a reference line and a line 
that connects two off the three designated fixed positions; 
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a fixed-to-moving-position angle acquisition means for 
acquiring an angle made between the reference line/and a 
line that connects one of the three designated fi/xed 
position and the designated moving position; / 

an angle-relationship determining means for determining 
an angle relationship between the angle acquired by the 
fixed-to-fixed-position angle acquisition rneans and the 
angle acquired by the f ixed-to-moving-posation angle 
acquisition means; and / 

an angle-relationship change determining means for 
determining a change in the angle rel/ationship determined by 
the angle-relationship determining means. 

99. An operation apparatus ^according to claim 98, 
wherein the angle-relationship determining means determines 
the angle relationship by comparing the maximum angle and 
the minimum angle acquired by/ the fixed-to-fixed-position 
angle acquisition means witlV the angle acquired by the 
fixed-to-moving-position angle acquisition means. 

100. An operation apparatus according to claim 99 , 
wherein the angle-relayionship determining means compares 
the angle which is acquired by the fixed-to-moving-position 
angle acquisition means with respect to the designated fixed 
positions of the number which is smaller than the number of 
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the designated fixed positions by one. 

101. An operation apparatus according to claiim 100 , 
wherein the angle-relationship determining means /determines 
that the angle relationship falls within an area when the 
angle acquired by the fixed-to-moving-position angle 
acquisition means is between the maximum anjgle and the 
minimum angle acquired by the f ixed-to-f ix4d-position angle 
acquisition means. / 

102. An operation apparatus according to claim 100, 
wherein the angle-relationship determining means determines 
that the angle relationship falls outside an area when the 
angle acquired by the f ixed-to-moying-position angle 
acquisition means is not between/the maximum angle and the 
minimum angle acquired by the fixxed-to-f ixed-position angle 
acquisition means. / 

103. An operation apparatus according to claim 98, 
wherein the angle-relatioriship change determining means 
interprets the angle relationship as an outward shifting out 
of an area when the relationship determined by the angle- 
relationship determining means moves outwardly from within 
the area. / 



104. An operation apparatus according to claim/^8), 
wherein the angle-relationship change determining means 
interprets the angle relationship as an inward shafting into 
an area when the relationship determined by the /angle- 
relationship determining means moves into the ,area. 

105. An operation apparatus according/to claim 97 , 
wherein the positional-relationship-based/designation 
interpreting means interprets the designation as a command 
for a deleting operation for deleting afn area when a change 
determined by the designated f ixed-to/moving-position 
positional-relationship determining yitieans is an outward 
shifting out of the area. / 

106. An operation apparatus according to claim 97, 
wherein the positional-relationship-based designation 
interpreting means interprets /the designation as a command 
for an operation for imparting an attribute to an area when 
a change determined by the ytlesignated fixed-to-moving- 
position positional-relationship determining means is an 
inward shifting into the/area. 

107. An operation apparatus according to claim 106, 
wherein the imparting of the attribute is a coloring 
operation. / 
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108. An operation apparatus according to yClaim 7, 
wherein the designation interpreting means comprises 

a stationary time measurement means for measuring a 
duration of time during which each designated position 
remains stationary , and / 

wherein the designation interpreting means interprets 
the designation as a command for designating an area 
enclosed by the plurality of designated positions when the 
stationary time of the plurality hi designated positions , 
measured by the stationary time/measurement means, is not 
shorter than a constant duration of time. 

109. An operation apparatus according to claim 108, 
wherein the designation interpreting means interprets the 
travel of the designated/ position after the elapse of the 
constant time as a command for an operation to the area 
designated by the designated position. 

110. An operation apparatus according to claim 108, 
wherein the designation interpreting means comprises an area 
indicator means for indicating the interpreted designated 
area in a mannet that clearly distinguishes the interpreted 
designated area from the remaining area. 



- 156 - 

111. An operation apparatus according/ to claim 7, 
wherein the designation interpreting means( comprises: 

a designated position count detector means for 
detecting a count of the designated positions; 

a count-change detector means for/ detecting a change in 
the count of the designated positions/ detected by the 
designated position count detector means ; and 

a count-change interpreting means for interpreting the 
designation based on the change in the count of the 
designated positions detected by /the count-change detector 
means . 

112. An operation apparatus according to claim 111, 
wherein the count-change interpreting means interprets the 
designation based on a change from an initial designated 
position count detected by/the count-change detector means. 

113. An operation Apparatus according to claim 111, 
wherein the count-chang£ interpreting means interprets the 
designation as an intermediate state in the middle of 
designating an object/to be handled when the detection 
result provided by tjae count-change detector means indicates 
an increase from th£ initial designated position count. 



114. An opei/ation apparatus according to claim 111, 
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comprising an initially designated position detector means 
for detecting an initially designated position, Wherein the 
count-change interpreting means interprets the /designation 
as a command for an operation with respect to/ the designated 
position detected by the initially designated position 
detector means when the result detected by the count-change 
detector means indicates an increases fiyom the initial 
number of the designated positions. 



!ib» 



115. An operation apparatus according to claim 114, 
wherein the count-change interpreting means interprets the 
designation as a command for odA of a rotation operation, an 
expansion operation and a contraction operation about the 
designated position detected^ by the initially designated 
position detector means when the initial number of the 
designated positions detected by the designated position 
count detector means 10 one. 



116. An operat/ion apparatus according to claim 111, 
wherein the count ychange interpreting means interprets the 
designation based on the change in the last designated 
position count /detected by the designated position count- 
change detector means . 



117. An operation apparatus according to claim 116, 
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wherein the count-change interpreting means interprets the 
designation as a command for one of a cancel operation to 
cancel steps taken until then and a copying operation of an 
object when the change in the last designated position count 
detected by the count-change detector mearis is a decrease. 



*9 



118. An operation apparatus according to claim 116, 
wherein the count-change interpreting means interprets the 
designation as a command for one ofr a confirming operation 
to confirm steps taken until theiy> a cutting operation and a 
deleting operation of an object Avhen the change in the last 
designated position count detected by the count-change 
detector means indicates no cfliange. 

119. An operation apparatus according to claim 7 , 
comprising a designated information acquisition means for 
acquiring designated information other than the designated 
position and the designated path, wherein the designation 
interpreting means comprises a designated information 
interpreting means /for interpreting the designation based on 
the designated information acquired by the designated 
information acqu/xsition means. 



120. An /operation apparatus according to claim 119, 
wherein the designated information interpreting means 
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interprets the designation as a command for an operation for 
increasing an operational amount when the designated 
information acquired by the designated information 
acquisition means becomes large in size. / 

121. An operation apparatus according to claim 119, 
wherein the designated information interpreting means 
interprets the designation as a command for an operation for 
repeating an operational step as the designated information 
acquired by the designated information acquisition means 
exceeds a constant value. / 

122. An operation apparatus according to claim 119/ 
wherein the designated information interpreting means 
interprets the designation as k command for narrowing 
repetition intervals of an op/eration as the designated 
information acquired by the /designated information 
acquisition means becomes ^arge in size. 

123. An operation apparatus according to claim 119 , 
wherein the designated /information interpreting means 
interprets the designation as a command for suspending an 
operation that is being repeated. 



124. An operation apparatus according to claim 119, 
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wherein the designated information interpreting means 
interprets the designation as a command for maximizing an 
operational amount when the designated information acquired 
by the designated information acquisition meatfs exceeds a 
constant value. / 

125. An operation apparatus according to claim 119 f 

3 wherein the designated information acquisition means 

y / 

acquires a total count of the designated positions as the 

0 designated information. / 

126. An operation apparatus according to claim 125 , 

3 / 

«& wherein the designated information interpreting means 

fi interprets the designation ^as a command for increasing an 

1 operational amount as the/total count of the acquired 
designated positions increases. 

12 7. An operation apparatus according to claim 126 , 
wherein the comma nd/f or increasing the operational amount is 
applied to one of /a number of items in one of a preceding- 
item operation arid a next-item operation, a number of pages 
in one of a pre/ceding-page operation and a next-page 
operation , a mimber of screens in one of a preceding-screen 
operation ancl a next-screen operation, and an expansion 
operation and a contraction operation. 



128. An operation apparatus according to claim 125 , 
wherein the designated information interpreting means 
interprets the designation as a command for Repeating a 
predetermined operation when the total count of acquired 
designated positions exceeds a constant yvalue. 

129. An operation apparatus according to claim 128 , 
wherein the predetermined operation is applied to one of a 
number of items in one of a preceding- item operation and a 
next-item operation, a number ^of pages in one of a 
preceding-page operation ancya next-page operation, a number 
of screens in one of a prepeding-screen operation and a 
next-screen operation, arid an expansion operation and a 
contraction operation./ 

130. An operation apparatus according to claim 125, 
wherein the designated information interpreting means 
interprets the ^designation as a command for maximizing an 
operational anfount when the total count of acquired 
designated positions exceeds a constant value. 

131 / An operation apparatus according to claim 130, 
whereir/ the command for maximizing the operational amount is 
applied to one of a shifting operation to the first item and 
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a shifting operation to the last item, a shifting operation 
to the first page and a shifting operation to /the last page, 
a shifting operation to the first screen ancr a shifting 
operation to the last screen, and an expansion operation to 
a maximum and a contraction operation to a minimum. 

132. An operation apparatus according to claim 119 , 
wherein the designated information acquisition means 
acquires a travel speed of the /designated position as the 
designated information. / 

133. An operation apparatus according to claim 132, 
wherein the designated information interpreting means 
interprets the designation as a command for increasing an 
operational amount as the travel speed increases. 

134. An operation apparatus according to claim 133, 
wherein the operational amount is one of a number of items 
in one of a preceding- item operation and a next-item 
operation, a number of pages in one of a preceding-page 
operation /and a next-page operation, a number of screens in 
one of a /preceding-screen operation and a next-screen 
operation, and an expansion operation and a contraction 
operation. 
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135. An operation apparatus according to claim 132, 
wherein the designated information interpreting means 
interprets the designation when a command for Repeating a 
predetermined operation when the total count jot acquired 
designated positions exceeds a constant valpe. 

136. An operation apparatus according to claim 135 , 

3 wherein the predetermined operation i.s one of a preceding- 

;4 item operation, a next-item operation, a preceding-page 

0 operation, a next-page operation, /a preceding-screen 

f! operation, a next-screen operation, an expansion operation, 

and a contraction operation. / 

irJ / 

|1 137. An operation apparatus according to claim 132, 

1 wherein the designated information interpreting means 
interprets the designation when a command for maximizing an 
operational amount as the travel speed exceeds a constant 
value. / 

138. An operation apparatus according to claim 137, 
wherein the command for maximizing the operational amount is 
applied to yone of a shifting operation to the first item and 
a shifting operation to the last item, a shifting operation 
to the first page and a shifting operation to the last page, 
a shifting operation to the first screen, a shifting 
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operation to the last screen, an expansion operatioii to a 
maximum, and a contraction operation to a minimum/ 

139. An operation apparatus according to/claim 119, 
wherein the designated information acquisition means 
acquires a contact pressure of the designated position as 
the designated information other than ther designated 
position. / 

14 0. An operation apparatus according to claim 139, 
wherein the designated information^ interpreting means 
interprets the designation as a .command for increasing an 
operational amount as the contact pressure intensifies. 

141. An operation apparatus according to claim 140, 
wherein the operational amount is one of a number of items 
in one of a preceding-it/em operation and a next-item 
operation, a number of /pages in one of a preceding-page 
operation and a nextVpage operation, a number of screens in 
one of a preceding-^screen operation and a next-screen 
operation, and an /expansion operation and a contraction 
operation. / 

142. An/operation apparatus according to claim 139, 
wherein the designated information interpreting means 
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interprets the designation as a command for repeating a 
predetermined operation when the contact pressure ^exceeds a 
constant value. 

143* An operation apparatus according t£ claim 142 , 
wherein the predetermined operation is one p± a preceding- 
item operation/ a next-item operation / a preceding-page 
operation/ a next-page operation/ a preceding-screen 
operation/ a next-screen operation, apr expansion operation, 
and a contraction operation, 

144. An operation apparatus/ according to claim 139/ 
wherein the designated information interpreting means 
interprets the designation as/a command for maximizing an 
operational amount when the ycontact pressure exceeds a 
constant value. 



145. An operation Apparatus according to claim 144/ 
wherein the command for maximizing the operational amount is 
applied to one of a shifting operation to the first item and 
a shifting operation to the last item, a shifting operation 
to the first page and a shifting operation to the last page f 
a shifting operation to the first screen and a shifting 
operation to the^ last screen, and an expansion operation to 
a maximum and a contraction operation to a minimum. 
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146. An operation apparatus according to claim 119 , 
wherein the designated information acquisition rn^ans 
acquires a distance of travel of the designated^ position as 
the designated information other than the designated 
position. / 

147. An operation apparatus according to claim 146 , 
wherein the designated information interpreting means 
interprets the designation as a conunand for increasing an 
operational amount as the travel distance becomes long. 

148. An operation apparatus according to claim 147, 
wherein the operational amount is one of a number of items 
in one of a preceding-item /operation and a next-item 
operation, a number of pa^ges in one of a preceding-page 
operation and a next-page operation, a number of screens in 
one of a preceding-screen operation and a next-screen 
operation, and an expansion operation and a contraction 
operation. / 

149. An operation apparatus according to claim 147, 
wherein the designated information interpreting means 
interprets the designation as a command for repeating a 
predetermines operation when the travel distance becomes 
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longer than a constant value • 

150. An operation apparatus according yo claim 149 , 
wherein the predetermined operation is one of a preceding- 
item operation , a next-item operation, a preceding-page 
operation , a next-page operation, a precysding-screen 
operation, a next-screen operation, an/expansion operation, 
and a contraction operation. / 

151. An operation apparatus Recording to claim 147, 
wherein the designated information interpreting means 
interprets the designation as a/ command for maximizing an 
operational amount when the ti/avel distance becomes longer 
than a constant value. / 

152. An operation apparatus according to claim 151, 
wherein the command for maximizing the operational amount is 
applied to one of a shi/rting operation to the first item and 
a shifting operation t/o the last item, a shifting operation 
to the first page and a shifting operation to the last page, 
a shifting operation to the first screen and a shifting 
operation to the last screen, and an expansion operation to 
a maximum and a contraction operation to a minimum. 



153. A position information processing method for 
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processing position information, comprising: / 

a first detecting step of concurrently detecting a 
plurality of designated positions; / 

a second detecting step of concurrently detecting a 
plurality of designated positions , subsequent to the first 
detection step; and / 

a travel path recognition step /of recognizing the 
travel paths of the plurality of tme designated positions 
based on the plurality of preceding designated positions 
detected in the first detecting step and the plurality of 
current designated positions Xietected in the second 
detecting step. / 

154. An operational/ method comprising: 

a path detecting s/tep of detecting paths of a plurality 
of concurrently moving designated positions; 

a designation interpreting step of interpreting a 
designation represented by a combination of the paths of the 
plurality of designated positions detected in the path 
detecting step; and 

an operation step of performing an operation based on 
the designation interpreted in the designation interpreting 
step. / 



155. A computer-readable storage medium storing a 
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position information processing program for controlling a 
computer to perform processing of position information, the 
program comprising codes for causing the computer to 
perform: / 

a first acquisition step of concurrently acquiring a 
plurality of designated positions tha£ have been 
concurrently detected; / 

a second acquisition step of concurrently acquiring a 
plurality of designated positions/, subsequent to the 
acquisition of the designated pc/sitions in the first 
acquisition step; and / 

a travel path recognition step of recognizing the 
travel paths of the plurality of the designated positions 
based on the plurality of preceding designated positions 
acquired in the first acquisition step and the plurality of 
current designated positi/ons acquired in the second 
acquiring step. / 

156. A computer/readable storage medium storing a 
manipulation program for controlling to perform manipulation, 
the program comprising codes for causing the computer to 
perform: / 

a path detecting step of detecting paths of a plurality 
of concurrently moving designated positions; 

a designation interpreting step of interpreting a 
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designation represented by a combination Jof the paths of the 
plurality of designated positions detected in the path 
detecting step; and / 

an operation step of performing/ an operation based on 
the designation interpreted in the/designation interpreting 
step. / 



